Metagenomics as a discipline is only a decade old. Fast advancement of this field is a result of the continuous and dynamic development of new generation sequencing (NGS) technologies along with the recent advances in methods to cope up with the metadata. This has aided in the extention of our comprehension of not only the diversity but also the functioning of the microbial communities. This quantitative and qualitative analyses of the environmental genomes have now abled scientists to solve mysteries presented by unexplained genes in sequenced genomes, as well as to correlate the ones present in entire microbial communities.
Regardless of the bioinformatics challenges, one of the major hurdles encountered in the course of this process was the attempt to recover a partial or complete genotype or a species from an environmental sequencing data. It is only now that assembling genomes almost perfectly has become a reality, with the availability of new technology and expertise in NGS. Recently, Mackelprang et al. (2011 ) (Nature, 480, 368-373, 2011 ) have been able to successfully assemble a draft genome of a previously unknown methenotroph (65% nucleotide identity to the sequenced relative: Methenocellales-NC_009712). De-Brujin graph based assembly resulted in 174 contigs (averaging 80 kb) which finally led to 1.9 Mb of draft genome. Reference genome mapping and single copy gene analyses were used to validate the assembly. This is the first successful assembly of the genome of a hitherto unknown bacterium from a complex matrix like soil.
Yet another area of major concern in the genomic reconstruction from such complex, natural communities is the average coverage of the genome. Studies done so far have reported genomic reconstruction at 39 to 109 coverage, but the latest quantitative analysis of spiked reference genomes into the background of metagenomes do not agree with these findings. It has been suggested that 209 coverage can result into a robust and valid assembly with minimum sequencing errors. But the results pointed in these analyses are based broadly on the short-read sequencing; therefore further evaluation is required before declaring them as standards for other NGS platforms. Individual genotype assembly from a complex microbial community can actually reveal the extent of microdiversity and genome plasticity of that particular genotype or species. Metagenomic recruitment plots can reveal the metagenomic islands (organism specific genomic regions) in the already sequenced microbial genomes. Although lack of proper reference genomes is a limitation, metagenomics has laid the foundation for other sophisticated sequencing technologies like single cell genomics or deep sequencing which can potentially reveal the true microbial diversity.
As mentioned in few of my earlier editorials, inspite of a strong back support in terms of funds, we in comparison to the counterparts still lag behind in terms of expertise in the field of genomics or metagenomics. Even with thousands of scientists working on this aspect in India, our contribution in terms of numbers of published or completed genomes is meager. We have not even sequenced a unique niche to showcase the knowledge and diversity that we possess despite the availability of many such sites in the country. I feel disheartened to state that we have not even been able to taxonomically characterize a large number of bacteria from the country using polyphasic approach which is no more a novice technique. In coming years it is contemplated that even polyphasic approach that is currently being used for bacterial speciation will be taken over by whole or partial genome sequences. This thus leaves us to ponder that the journey is still long and it is the call of the hour to take leaps to match the pace of current developments in the scientific world.
We in the country are not ready to take up this challenge to meet the growing demand of international scientific yardsticks. It is hoped that our public funding agencies and scientists will take a serious note of it and put up all their efforts in future to bridge up the gap.
